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ref . : SE 50302 
Sokande; ABB Atom AB 
KiimrttaJctoranordning 

UPPFINNINGENS BAKGRUND OCH TIDIGARE KAND TEKNIK 

Fbreliggande uppfinning avser en karnreaktoranordning som 
innefattar en reakcorinnesiutning, som bildas av ett fbrsta 
vaggorgan och innesluter ett inre utrymme, en reaktortank, 
som hyaer en reaktorhard och ar anordnad i det inre utrym- 
met, och ett ovre utrymme som ar anordnat ovanfbr reaktor- 
inneslutningen och begransas av ett andra vaggorgan. Upp- 
finningen avser ocksA ett satt att bygga en karnreaktor- 
anordnxng, innefattande stegen att ett forsta vaggorgan som 
definierar ett inre utrymme hos reaktorinneslutningen gjuts, 
och att ett andra vaggorgan som definierar ett ovre utrymme 
anordnas ovanp^ reaktorinnes lutningen . 

Branslet i reaktorharden x scidana karnreaktoranordningar be- 
hover regelbundet bytas ut mot nytt eiier flyttas om i har- 
den. For att genomfcra detta arbete bppnas reaktortanken och 
interna delar aviagsnas darur, varefter branslet kan lyftas 
ut ur reaktortanken. S^val branslet som de interna delarna 
ar Starke radioaktiva, varfor all hantering utfors under 
vatten, som fungerar som strAlskarm och aven som kylmedium. 
For att mojliggora korta branslebytestider ar branslet och 
de interna delarna temporart lagrade i vattenfyllda bas- 
Sanger som ar anordnade i ett ovre utrymme som befmner sig 
ovanfor reaktorinneslutningen i den sA kallade reaktorhal- 
len. Av tradition har dessa bassanger utformats med rektan- 
gulara eller kvadratiska tvarsnitt. Hanteringen av branslet, 
de interna delarna och ovrig utrustning sker med hjalp av en 
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branslehanteringsmaskin och traverser som kan manovreraa i 
ett ratvinkligt koordinatsystem och fbrflytta branslet, de 
interna delarna och den 6vriga utruatningen mellan olika 
bassanger och meilan bassangerna och reaktortanken. 

Det ar kant att utforroa reakcorinneslutningen med ett cirku- 
larcylindriakt tvaranitt sett i ett horisontellt snitt. En 
sidan form ar fordelaktig ur hillfasthetasynpunkt och medger 
att reaktorinneslutningen kan utsattas for bvertryck vid 
rorbrcttsmissoden eller svSra haverier och aven for under- 
tryck som skulle kunna uppkomma i vissa missodesaituationer . 



Kombinationen av det rektangulara eller kvadratiska bvre ut- 
rymmec for namnda bassanger och den darunder befintliga cir- 
15 kularcylindriska reaktorinneslutningen utgor en teknisk och 
tidsmasaig svirighet vid konstruktion och byggande av karn- 
kraftsanordningar av den ovan definierade typen. OvergAngen 
frAn ert cirkularcylindriskt tvarsnitt till ett fyrkantigt 
tvarsnitt innebar att byggarbetet mAste avbrytas och ny 
utrustning mAste till innan det ovre utrynimets vaggar kan 
byggas. Konstruktionsmassigt ar det vidare svArt att klara 
de hAllfasthetskrav som stalls utan en fdrdyrande overdimen- 
sionering av vaggorganen som definierar det bvre utrymmet 
och de dari inneslutna bassangerna. 



35 



SAMMANFATTNING AV UPPFINNINGEN 



AndamAlet med foreliggande uppfmning ar att forenkla byg- 
gandet av en karnreaktoranordning av det ovan definierade 
30 slaget och darmed forkorta byggtiden av densamma. 

Detta andamAl uppnAs med den inledningavis angivna karnreak- 
toranordningen som kannetecknas av att det forsta vaggorga- 
net och det andra vaggcrganet har en vasentligen likadan 
tvarsnittsform sett i ett horisontellt snitt. Med en sAdan 
utformning av vaggorganen for reaktorinneslutningen och det 
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dar ovanfor betintliga ovre utrymmet kan di*a3a vaggorgan 
tillveikas i ett svep direkt efter varandra. Det betydcr att 
samma utrustning och samma g^jutform kan utnyttjas for bhda 
vaggorganen, Fol]aktiigen ar det mojligt att korta ner den 
S nodvandiga byggtiden och s<k via reducera byggkostnaden. 

Eniigt en utforingsform av uppfinningen ar namnda tvar- 
3nittsfonn vaaentligen cirkularcylmdrisk » En sAdan form har 
i sig en hog niilfasthet och kan darfor bara stora laster 
10 och klara stora t ryckvaxl ingar . Det medfor att konstrukrio- 
nen och byggandet av det vaggorgan som ornger de ovre utrym- 
met kan forenklas i jarr.foreise rued tidigare kand teknik en- 
iigt vilken det cvre utrymniet omgavs av ett rektangulart 
vaggorgan . 

15 

Enligt en ytterligare ut tor ings f crrri av uppfinningen ar det 
forsta vaggorganet och det andra vaggorganet gjutna i ett 
aainmanhangande stycke medelst glidformsg jutnmg . En sAdan i 
aig kand glidformsg jutning mojliggor en mycket kort byggtid. 

20 Efterson de b^da vaggorganen har vaaentligen sarrana tvar- 
anittsform kan en och samrr.a glidform utnyttjas for hela 
gjutningen. Med fordel ar det forsta vaggorganet och det 
andra vaggorganet g]utna i betong med i betongen anordnade 
armerxngsorgan, vilka mnefattar spannorgan som ar inrattade 

2 5 att mo:jliggora en forspanning av namnda vaggorgan. Namnda 
spannorgan kan stracka sig i det andra vaggorganet Atmins- 
tone i en av riktnmgarna runt det ovre utrymmet och langa 
med det ovre utryrrjnet. 

30 Enligt en ytterligare utforingsform av uppfinningen innefat- 
tar Atminstone det andra vaggorganet en pA insidan darav an- 
ordnad vaggbekladnad . En sidan vaggbekladnad som med fordel 
kan vara utford i rostfritt stAl kan fungerar som skydd for 
betongen mot i det ovre utrymmet befintligt vatten. Vaggbe- 

35 kladnaden kan med fordel tillsammans med armer ingsorgan sat- 
tas samman i forvag till modulblock som lyftes pi plats nar 
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glidformsgjutningen har nht en lamplig hojd och siledes 
innan s^alva g^utnmgen av det ovre vaggorganet utfors. Dar- 
vid kan vaggbekladnaden fungera aom en begrananingsvagg hos 
g^utformen, dvs det racker att den yttre g: ut forms vaggen ar 
5 glidande. 

Enligt en ytterligare utfcringsfom av uppfmningen ar dec 
ovre utr^TTur^et uppdelac i deiutrymmen med hjalp av atminstone 
ett primart vaggelenenc scm stracker sig mellan cvA Atskilda 

10 fastavsniCC hos det andra vaggorganet. Sidana delutrymmen 
kan bilda vactenfyllda bassanger for bransle, interna delar 
frin reaktortanken och ovrig utrastning. Med fordel finns 
det tv4 frin varandra Atskilda primara vaggelement som vart 
och ett stracker sig mellan tva Atskilda fastavsnitt hos det 

16 andra vaggorganet, sa.T.t vidare tva sekundara vaggelement, 
som stracker sig nellan de tva primara vaggelementen och som 
mellan sig och tillsanroans med de tva prxmara vaggelementen 
bildar ett av-k:.lt delutrymme, vilket kan befmna sig 
ovanfor en icckancrdnmg hcs en skil^evagg som Stskiljer det 

2 0 ovre utriTnmet frin det inre utrymrr.et. SAdana primara 
vaggelement funger^r ocksa som lastupptagande element vid 
overtryck i isaktcrinneslutningen. 

Enligt en ytterligare utf crmgsform av uppfmningen ar port- 
organ mrattade att t lilhandahaila en passage mellan icmins- 
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tone tvA av na.T.-.da delutri-mmen. Detta utforande mcDiiggor en 
enkel transport av taransle och interna delar frAn reaktor- 
tankln genom det atskiiaa ur.rymmet och in i ovriga utanfor 
det itskilda utrymmet befinv.liga delutrymmen. Med sidana 
korta transportvagar kan tidsAtgAngen vid branslebyte och 
revision hilias p<k en lAg nivA. 

Det ovan uppstallda andamAlet uppnAs ccksA med det inled- 
nmgsvis angivna sattet som kanne-.ecknas av att det fcrsta 
35 vaggorganet och det andra vaggorganet g^uts med h^aip av en 
glidform som lyfts uppAt under g^utr. ingsprocessens ging . Med 
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en aAdan glidformsgjutteknik ar dec sAledes mdjligt att 
gjuca bida vaggorganen i ett svep pA en avsevart korcare tid 
an tnligc Cidigare kand teknik. 

Enligt en utforingsform av det uppf inningsenliga sattet fd- 
regis gjutningen av det andra vaggorganet av ate fardiga 
block som innefattar ameringsorgan och inre vaggbekladnad 
lyfces pA plats. SAdana block kan med fordel framstallas 
samtidigt som gjutningen av det fbrsta vaggorganet genomfdrs 
och p& si vis kan den totala cidsAtgAngen hSllas pA en lig 
nivi . 



klnligt en ytceriigare utforingsform av det uppf inningsenliga 
sattet anordnas under gjutningsprocessens ging spannorgan i 

15 nainnda vaggorgan pA sA satt att de stracker sig i itminstone 
en av riktningarna runt nainnda utrymmen och langs med namnda 
utrymmen. och efter g]utningsproce3sen spannes spannorganen 
it for att forspanna nainnda vaggorgan. Darvid kan spannorga- 
nen anordnas i ror som anordnas i nainnda vaggorgan. Efter 

20 eller i samband med nainnda Atspanning kan betong insprutas i 
nainnda ror. 

KORT BESKRIVNING AV BITNINGAFNA 

25 Fbreliggande uppfinning skali nu forklaras narmare med hjalp 
av olika utf oringsformer , som visas enbart sAsom exempel, 
och med hanvisning till de bifogade ritningarna. 
Fig 1 visar en vy uppifrAn av en karnreaktoranordning 

enligt en utforingsform av uppf inningen. 
Fia 2 visar ett snitt genom karnreaktoranordningen langs 

linden II-II i Fig 1. 



DETALJERAD BESKRIVNING AV OLIKA OTFORINGS FORMER 

35 Fig 1 och 2 visar schemattskt en karnreaktoranordning enligt 
foreliggande uppfinning. Anordningen innefattar en reaktor- 



inneaiutning L som bildaa av ett forsta vaaentligen cirku- 
larcylindriskt vaggorgan 2 som omger och definierar ett inre 
utrymroe 3. Det inre utryiwnet 3 innefattar ett ovre primar- 
utrymme och ett nedre sekundarucrynune, vilka ar itskilda 
5 trhn varandra med hjalp av en vasentligen horisontell mel- 
lanvagg 4, som i sir centrala del bildar en grop 5, som 
stracker sig nedAt frin pr imarutrynmet och som hyser en re- 
aktortank 6 i vilken en reaktorhard 7 ar anordnad. Genom det 
inre utrymmets 3 pr imarutrymme stracker sig vidare en 63 vi- 

10 sad ingledning ut ur reaktorinneslutningen till en 
Angturbinanlaggning. FrAn turbmanlaggningen stracker sig en 
ej visad matarvattenledning tillbaka genom reaktorinne- 
slutningen 1 och primarutr:,'mmet till reaktortanken 6. Det 
inre utryTtunets 3 pr imarutr'/nur.e stAr i torbindelse med sekun- 

15 darutryirmet via ett antal vertikala kanaier 8. Det inre ut- 
rymmets 3 sekundarutrymme innefattar en si kailad kondensa- 
tionsbassang som innehAUer vatten for kylning och for kon- 
densering av Anga frAn primarutrymmet . 

:0 Reaktorinneslutningen 1 begransas uppAt av en vasentligen 
horisontell skil^evagg 9 som bildar en botten i ett ovanfor 
reaktorinneslutningen 1 anordnat ovre utryirme 10. Det ovre 
utrymmet 10 begransas och definieras av ett andra vasentli- 
gen cirkularcylindriskt vaggorgan 11 som bildar en fortsatt- 

25 ning av det forsta vaggorganet 2. Det innebar ate det forsta 
vaggorganet och det andra vaggorganet har en vasentligen 
likadan tvarsnittsf otm sett i ett horisontellt snitt och ar 
vasentligen kcpcentriska med varandra. 

30 SAsora framgir av Fig 1 ar det ovre utrymmet 10 indelat i fern 
stycken delutrymnen 12. 13, 14, 15, 16. Denna uppdelning 
gors med hjalp av tvA stycken med varandra vasentligen pa- 
rallella primara vaggelemenc 17 som stracker sig mellan var 
sina tvA Atskilda fastavsnitt hos det andra vaggorganets 11 

35 inneryta. Mellan dessa tvA primara vaggelement 17 stracker 
»ig tvA stycken med varandra vasentligen paralleila sekun- 
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data vaggelement 18. Mellan de tvA aekundc^ra vaggelementen 
18 och de tvA primara vaggelementen 17 innesluts delucrynimec 
12 som bildar ett centralt, trkn de andra delut rymmena 13-16 
iktskilt: delutrymme, Det centrala delutrymmet 12 befinner sig 
5 ovanfbr ett kupolformat lockorgan 19 som kan avlaganaa och 
darmed frilagga reaktortanken 6 som i sin tur i sin bvre 
ande innefattar ett kupolformat lockorgan 20 som kan avlags- 
nas for att frilagga reaktor tankens 6 inre. Det centrala 
delutrymmet 12 star i forbindelse med vart och ett av de ov- 
10 riga deiutrymmena 13-16 via en respektive passage 21 som kan 
innefatta ett oppningsbart portorgan 22. 

Vidare uppvisar karnreaktoranordningen en traversanordning 
23 som ar forflyttbar pA tva skenor 24 som uppbars av ett 

15 schematiskt antytt fundament 25 som ar forankrat i vaggele- 
mentet 11. Traversanordningen 23 innefattar en schematiskt 
visad branslebytmaskin och ly f tanordning 26 som ar fbr- 
skjutbar langs traversanordningen 23. Lockorganen 19 och 20 
lyfts av m.ed hjaip av en storre, e^ visad reaktorhalls t ra- 

20 vers och placeras i reaktorbyggnaden utanfor det bvre utrym- 
met 10. Darefter kan interna delar, sAsom exempelvis iingse- 
paratorer, lyftas ut ur reaktortanken 6 och placeras i ex- 
empelvis delutrymmet 13. Med brans lebytmaskinen och lyft- 
anordnmgen 26 kan darefter brans lestavarna lyftas ut ur re- 

25 aktortanken 6 och placeras i exempelvis delutrymmet 14. 
Darvid har portorganet 22 som ^tskiljer delutrymmet 14 frAn 
det centrala delutrymmet 12 forst avlagsnats med hjalp av 
branslebytmaskinen och lyf tanordningen 2b. Det skail noteras 
att deiutrymmena 12-16 bildar vattenfyllda bassanger, vilket 

30 gor det mcjligt att genomfora namnda bantering av bransle 
och interna delar pk sA satt att dessa hela tiden befinner 
sig under vatten. Passagen 21 i branslebasaangen, i det 
visade exemplet delutrymmet 14, ar sA djup att branslet 
alltid befinner sig strAlskyddat under vattenytan vid pas- 

35 sage till och frAn delutrymmet 14. Delutrymmet 14 ar vidare 
sA djupt att en overkant hos det bransle som har placerats i 
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delutrymmec 14 allr.id befinner sig under paasagens 21 under- 
kant. Som en del av baasangerna 13, 15 och 16 kan en separat 
nodkylbas3ang inryiwnas, vilken anvands vid kylning av harden 
i reaktortanken och/eller vid kylning av kondensationsbas- 
aangen . 

Det forsta vaggorganet 2, dec andra vaggorganet 11, mellan- 
vaggen 4 och skil^evaggen 9 liksom en bottenvagg 27 hos re- 
aktorinnealutningen 1 ar alia tillverkade av betong. De inre 
ytor som bildar bassanger och siledes ar utsatta for vatten 
ar forsedda med en vaggbekladnad 28 som antyds i Fig 2 med 
nAgot tjockare linger och som kan vara tillverkad av nAgot 
korrosionsbestandigt material siisom exempelvis rostfritt 
st^l. 

Det forsta vaggorganet 2 och det andra vaggorganet 11 kan i 
enlighet med foreliggande uppfinnmg tillverkas med sA kal- 
lad glidformsgjutnmg . Det mnebar act en form som innef at- 
tar en mre begransningsvagg och en yttre begransningsvagg 
liingsamt fors uppAt trhn reakt or inneslutningens 1 botf^avagg 
27 under kontmuerlig txliforsel av betong, Lyf thast igheten 
ar ak Icig att den innanfor formen befintliga betongen hinner 
stelna under den tid det tdr for glidfonnen att forflytta 
3ig frAn det staile dar betongen tillfordea. PA sA vis kan 
bAde det forsta vaggorganet 2 och det andra vaggorganet 11 
gjutas 1 ett svep x en enda kontmuerlig gjutprocess, I 
vaggorganen 2, 11 ar relativt stora mangder armerings:jarn, 
som e3 visas i Fig 1 och 2. Den vertikala vaggbekladnaden 28 
hos det andra vaggorganet 11 samt den for det andra vaggor- 
ganet 11 avsedda armeringen kan med fordel framstallas i 
forvag i block, vilka lyftes pA plats innan sjalva gjut- 
ningen genomfors. Vidare ar spannorgan 29 och 30 anordnade i 
vaggorganen 2, 11 pA sA vis att de stracker sig vasentligen 
vertikalt langs med samt runt det ovre utrymmet 10 och det 
inre utrymmet 3. Spannorganen 29 och 30 ar anordnade i ror 
31 som ar ingjutna i betongen. For varje varv ar tvA ror 31 



anordnade vilka atracker sig over var sitt haiwarv eller 
ett ror som stracker sig hela varvet runt. LikasA ar for 
varje varv spannorgan 30 anordnade, ett i varje r6r 31. 
Spannorganen 30 spanns samman med hjalp av schematiskt vi- 
S sade spannanordningar 32 som ligger diametralt motaatt var- 
andra. Acspanningen sker after det att betongen har stelnat 
och innebar att vaggelementen 2, 11 kommer att forspannas pA 
3ci satt att de kan motstA storre krafter. Spannanordningar 
(ej visade) liknande spannanordningarna 32 ar anordnade for 
10 de vertikala spannorganen 29. Det ar aven mbjligt att lAta 
1^ roren 31 ingA som delar i namnda block. 

For ant ytterligare fbrenkla gjutningsprocessen Iran man lAta 
vaggbekladnaderna 28 bilda den inre begransningsvaggen hos 
15 gjutformen, vilket innebar att endast en glidande yttre be- 
gransningsvagg behcver anordnas, Atminstone for de delar av 
vaggorganen 2, 11 som ar forsedda med vaggbekladnader 28. 

Den visade ut formningen av de primara vaggelementen 17 sAsom 
20 horisontella balkar, medfor en forbattrad hAllfasthet hos 
det andra vaggorganet 11. De kommer ocksa att bidra till att 
uppbara krafter frAn skiljevaggen 9 vid overtryck i reaktor- 
inneslutningen 1 och pA sA vis oka hAllf astheten hos 
reaktorinnes lutnmgen 1 . 

25 

Uppfinningen ar inte begransad till de har visade utfbrings- 

formerna utan kan varieras och modifieras inom ramen for de 
•J ef terfol jande patent kraven. Exempelvis skall noteras att 

vaggelementen 17 och 18 kan ha en annorlunda utstrackning an 
30 den visade. Det ar exempelvis mojligt att anordna ett cirku- 

larcylindriskt vaggelement som omger det kupolformade lock- 
\* organet 19 och att anordna radielit utstrackta vaggelement 

mellan vaggorganet 11 och ett sAdant inre cirkularcylind- 

riskt vaggelement. Traversancrdnmgens skenor kan vara an- 
35 ordnade pA annorlunda satt, exempelvis kan de ligga pA de 

primara vaggelementens 17 bvre kantsida eller vara anordnade 
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som en akena som befinner sig det andra vaggorganets 11 
ovre kantsida, varvid forf lyttningen av branslebyrmaskinea 
och lyftanordningen 26 g6rs med hDalp av polara koordinater. 
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Patentkrav 

1. Karnreaktoranordning aom innef attar 

- en reaktorinnealutning (1), 3om bildas av ett forsta vagg- 
organ (2) aom definierar ett inre utrymme (3), 

- en reaktortank (6), 3om hyser en reaktorhard (7) och ar 
anordnad i det inre utrymmet (3), och 

- ett bvre utrymme (10) som ar anordnat ovanfbr reaktorinne- 
alutningen (1) och definieras av ett andra vaggorgan (11), 
kannetecknad av att det forsta vaggorganet (2) och det andra 
vaggorganet (11) har en vasencLigen likadan tvarsnittsf orm 
sett i ett horisontellt snitt. 

2. Karnreaktoranordning enliqt krav 1, kannetecknad av att 
naiunda tvarsnittsform ar vasentligen cirkularcylindrisk . 

3. Karnreaktoranordning enlict krav 2, kannetecknad av att 
det forsta vaggorganet (2) och deU andra vaggorganet (11) ar 
gjutna i ett saminanhangande stycke medelst glidf ormsg jut- 
ning . 

4. Karnreaktoranordning enligt krav 3, kannetecknad av att 
det forsta vaggorganet (2) och det andra vaggorganet (11) ar 
gjutna i betong med i betongen anordnade armer ingsorgan (29, 
30), vilka innefattar spannorgan (30) som ar inrattade att 
mojliggora en forspanning av namnda vaggorgan (2, 11). 

6. Karnreaktoranordning enligt krav 4, kannetecknad a v att 
namnda spannorgan (29) stracker sig i det andra vaggorganet 
(11) Atminstone i en av riktningarna runt det ovre utrymmet 
(10) och langs med det ovre utrymmet (10). 

Karnreaktoranordning enligt nAgot av de foregAende kr.^- 
kannetecknad av att Atminstone det andra vaggorganet 
innefattar en pA insidan anordnad vaggbekladnad (28). 
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1. Karnreaktoranordning enligt nigot av de foregAende kra- 
ven. kanne tecknad av att det ovre utryitunet (10) ar uppdelac 
i delucryiranen (12-16) med hjalp av itminstone ett primart 
vaggelement (17) som atracker sig mellan tv& itskilda fast- 
avsnitc hos det andra vaggorganet (11) . 

8. Karnreaktoranordning enligt krav 7, kannetecknad av tvA 
frin varandra atskilda primara vaggelement (17) som vart och 
ett stracker sig mellan tvA Atskilda fastavsnitt hcs det 
andra vaggorganet (11). 

9. Karnreaktoranordning enligt krav 8, kannetecknad av att 
de tvA primara vaggelementen (17) ar vasentligen parallella 
med varandra. 

10. Karnreaktoranordning enligt nAgct av kraven 8 och 9, 
kannetecknad av tvA sekundara vaggelement (18) som stracker 
3ig mellan de tvA primara vaggelementen (17) och som m*»llan 
3ig och tillaammans med de tvA primara vaggelementen (17) 
bildar ett avskilt delutrymme (12) . 

11. Karnreaktoranordning enligt krav 10, kannetecknad av 
att det avskiida delutryra.T.et (12) bef inner sig ovanfor en 
lockanordniny (19) hos en skii^evagg (9) som itskilDer det 
ovre utrymmet (10) tvkn det inre utrymmet (3) . 

12. Karnreaktoranordning enligt nagot av kraven 7 - 11. 
kannetecknad av portorgan (22) som ar inrattade att tiil- 
handahAlla en passage (21) mellan Atminstone tvA av namnda 
deiutrymmen (12-16) . 

13. Satt att bygga en karnreaktoranordning, innefattande 
stegen 

- att ett forsta vaggorgan som definierar ett mre utr>'mme 
hos reaktorinneslutningen g^uts och. 
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- act ett andra vaggorgan som definierar ect bvre utrymme 
anordnas ovanpi reaktorinnealutningen, kannetecknat av att 
dec fbrsta vaggorganet och dec andra vaggorganet gjuts med 
hjalp av en giidfom som iyfts upp^t under g jutningsprocesa- 
5 ens ging . 

14. Satt enligt krav 13, kannetecknat av ate gjutning av 
det andra vaggorganet fbreg^s av att tardiga block som inne- 
fattar armeringsorgan och inre - vaggbekladnad lyftes p^ 

10 plats. 

15. Satt enligt krav 14, kannetecknat av att under gjut- 
ningsprocessens g^ng anordnas spannorgan i namnda vaggorgan 
pi sA satt att de stracker sig i Atmmstone en av riktning- 

15 arna runt namnda utryminen och langs med namnda utryrnmen, och 
att spannorganen efter g jutningsprocessen spannes it for att 
forspanna namnda vaggorgan. 

16. Satt enligt krav 15, kannetecknat av att spannorganen 
20 anordnas i ror som anordnas i namnda vaggorgan. 

17. Satt enligt krav 16, kannetecknat av att efter eiler i 
samband med namnda Atspanning insprutas betong i namnda rbr. 
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InlLLPaleal-ochfeg.werkBl 
1997 -04- 2 1 

S AMMAN DRAG 

Uppfinn^ngen avser en Icarnreaktoranordning och ect aatt att 
bygga en karnreaktoranordning . Anordningen innef attar en re- 
artorinneslutning (1), 3om bildas av ett fdrsta vaggorgan 
(2) som definierar ett inre utrynone (3). och en reaktcrtank 
(6), som hyser en reaktorhard H) och ar anordnad . det inre 
utrymmet (3). Vidare innefattar anordningen ett dvre utryrmne 
(10) som ar anordnat ovanfcr reaktor.^nneslutningen (1) och 
definieras av ett andra vaggorgan (11). Det forsta vaggorga- 
net (2) och det andra vaggorganet (ID har en vasentligen 
likadan tvarsnittsf orm sett i ett horisontellt snitt. 



(Fig 2) 
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English translation of the Swedish Application No. 9701487-2 
Applicant : ABB Atom AB 
A nuclear react.or device 

THE BACKGROUND OF THE INVENTION AND PRIOR ART 

The present invention refers to a nuclear reactor device 
comprising a reactor containment, formed by a first wail 
member and enclosing an inner space, a reactor vessel 
housing a reactor core and being provided in the inner 
space, and an upper space provided above the reactor 
containment and defined by a second wall member. The 
invention also refers to a method of constructing a nuclear 
reactor device, comprising the steps of casting a first wall 
member defining an inner space of the reactor containment, 
and providing a second wall member defining an upper space 
above the reactor containment. 

The fuel in the reactor core in such nuclear reactor devices 
needs to be regularly replaced by new fuel or to be 
displaced in the core. In order to perform this work, the 
reactor vessel is open and internal parts are removed 
therefrom, whereafter the fuel may be lifted out of the 
reactor vessel. The fuel as well as the internal parts are 
highly radioactive so that all handling has to be performed 
under water functioning as a radiation shield and also as 
cooling medium. In order to enable short fuel replacement 
period, the fuel and the internal parts are temporarily 
stored in water-filled pools provided in an upper space 
located above the reactor containment in the so called 
reactor building. Traditionally, these pools have been 
designed with a rectangular or square cross-section. The 
handling of the fuel, the internal parts and other equipment 
is performed by means of a fuel handling apparatus and 
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overhead cranes which may be manoeuvred in a rectangular co- 
ordinate system and move the fuel, the internal parts and 
the other equipment between different pools and between the 
pools and the reactor vessel. 

5 

It is known to design the reactor containment with a 
circular cylindrical cross-section seen in a horizontal 
section. Such a shape is advantageous from a strength point 
of view and permits to subject the reactor containment to an 
10 overpressure in case of pipe breakage accidents or severe 
accidents and also for sub-pressures, which may arise in 
certain . accident situations. 

The combination of the rectangular or square upper space for 
15 said pools and the circular cylindrical reactor containment 
located thereunder, is a technical and time-consuming 
difficulty during design and construction of nuclear power 
devices of the type defined above. The transition from a 
circular cylindrical section to a square section involves an 
20 interruption of the construction work and new equipment must 
be supplied before the construction of the walls of the 
upper space. From a design point of view, it is furthermore 
difficult to manage the strength requirements without 
increasing, to greater expenses, the dimensions of the wall 
25 members defining the upper space and the pools enclosed 
therein. 

SUMMARY OF THE INVENTION 

30 The object of the present invention is to simplify the 
construction of a nuclear reactor device of the type defined 
above and thereby reduce the construction time thereof. 
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This object is obtained by the nuclear reactor device 
initially defined and characterized in that the first wall 
member and second wall member have, seen in a horizontal 
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section, an essentially identical cross-section shape. By 
such a design of the wall members for the reactor 
containment and the upper space located thereabove, these 
wall members may be manufactured at one go immediately after 
5 each other. It means that thq. same equipment and the same 
form may be utilized for both wail members. Consequently, it 
is possible to reduce the construction time necessary and in 
such a manner reduce the construction expenses. 

10 According to an embodiment of the invention, said cross- 
sectional shape is essentially circular cylindrical. Such a 
shape has a high strength and may therefore carry large 
loads and stand large pressure changes. It means that the 
design and the construction of the wall member surrounding 

15 the upper space may be simplified in comparison with 
previously known technique according to which the upper 
space was surrounded by a rectangular wall member. 

According to a further embodiment of the invention, the 
2 0 first wall member and the second wall member are cast in a 
continuous piece by means of sliding form casting. Such a 
sliding form casting is known per se and enables a very 
short time of construction. Since the both wall members have 
essentially the same cross-sectional shape, one and the same 

2 5 sliding form may be utilized for the complete casting 

operation. Advantageously, the- first wall member and the 
second wall member are cast in concrete with reinforcement 
members provided in the concrete, which comprise tightening 
members arranged to enable a prestressing of said wall 

3 0 member. Said tightening members may extend in the second 

wall member, at least in one of the directions about the 
upper space and along the upper space. 

According to a further embodiment of the invention, at least 
3 5 the second wall member comprises a wall coating provided 
onto the inner side thereof. Such a wall coating, which 
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advantageously may be made of stainless steel, may function 
as a protection for the concrete against water present in 
the upper space. The wall coating may advantageously 
together with the reinforcement members be mounted together 
5 in advance to module blocks which are lifted to a position 
when the sliding form casting has reached a suitable level 
and thus before the casting proper of the upper wall member 
is performed. Thereby, the wall coating may function as a 
limiting wall of the form, i.e. it is sufficient that the 
10 outer form wall is sliding. 

According to a further embodiment of the invention, the 
upper space is divided in part spaces by means of at least 
one primary wall element extending between two separated 

15 attachment portions of the second wall member. Such part 
spaces may form water-filled pools for fuel, internal parts 
from the reactor vessel and other equipment. Advantageously, 
there are two primary wall elements which are separated from 
each other and which each extends between two separated 

2 0 attachment portions of the second wall member, and 
furthermore two secondary wall elements, which extend 
between the two primary wall elements and which between 
themselves and together with the primary wall elements form 
an isolated part space, which may be located above a cover 

25 device of a separating wall separating the upper space from 
the inner space. Moreover, such primary wall elements 
function as load-absorbing elements in case of an 
overpressure in the reactor containment. 

30 According to a further embodiment of the invention, door 
members are arranged to provide a passage between at least 
two of said part spaces. This embodiment enables a simple 
transport of fuel and internal parts from the reactor vessel 
through the isolated space and into further part spaces 

35 located outside the isolated space. By such short transport 
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ways, the time consumption during fuel replacement and 
revision may be maintained at a low level. 

The object stated above is also obtained by the method 
5 initially defined and characterized in that the first wall 
member and the second wall member are cast by means of a 
sliding form being lifted upwardly during the course of the 
casting process. By such a sliding form casting technique, 
it is thus possible to cast both the wall members at one go 
10 in a significantly shorter period of time than according to 
the art previously known. 

According to an embodiment of the inventive method, the 
casting of the second wall member is preceded by the lifting 

15 to a position of prepared blocks comprising reinforcement 
members and an inner wall coating. Such blocks may 
advantageously be manufactured at the same time as the 
casting of the first wall member is performed and in such a 
manner the total time consumption may be kept on a low 

20 level. 

According to a further embodiment of the inventive method, 
tightening members are provided during the course of the 
casting process in said wall member in such a manner that 

2 5 they extend in at least one of the directions about said 

spaces and along said spaces, and after the casting process 
the tightening members are tightened in order to prestress 
said wall member. Thereby, the tightening members may be 
provided in tubes provided in said wall member. After or in 

3 0 connection with said tightening, concrete may be injected 

into said tubes. 

BRIEF DESCRIPTION OF THE DRAWINGS 

35 The present invention is now to be explained more closely by 
means of different embodiments, which are disclosed merely 
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by way of example, and with reference to the drawings 
attached. 

Fig 1 discloses a view from above of a nuclear reactor 
device according to an embodiment of the invention. 
5 Fig 2 discloses a section .through the nuclear reactor 
device along a line II-II in Fig 1. 

DETAILED DESCRIPTION OF DIFFERENT EMBODIMENTS 

10 Figs 1 and 2 disclose schematically a nuclear reactor device 
according to the present invention. The device comprises a 
reactor containment 1 formed by a first essentially circular 
cylindrical wall member 2 enclosing and defining an inner 
space 3. The inner space 3 comprises an upper primary space 

15 and a lower secondary space, which are separated from each 
other by means of an essentially horizontal intermediate- 
wall 4, which in its central part forms a cavity 5 extending 
downwardly from the primary space and housing a reactor 
vessel 6 in which a reactor core 7 is provided. Through the 

2 0 primary space of the inner space 3, a steam conduit, not 
disclosed, extends out of the reactor containment to a steam 
turbine plant. From the turbine plant, a feed water conduit, 
not disclosed, extends back through the reactor containment 
1 and the primary space to the reactor vessel 6. The primary 

2 5 space of the inner space 3 is connected to the secondary 
space via a number of vertical channels 8. The secondary 
space of the inner space 3 comprises a so-called 
condensation pool comprising water for cooling and for the 
condensation of steam from the primary space. 

30 

The reactor containment 1 is delimited upwardly by an 
essentially horizontal separating wall 9 forming a bottom in 
an upper space 10 provided above the reactor containment 1. 
The upper space 10 is delimited and defined by a second 
35 essentially circular cylindrical wall member 11 forming a 
continuing part of the first wall member 2. This means that 
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the first wall member and the second wall member have an 
essentially identical cross-sectional shape seen in a 
horizontal section and are essentially concentric to each 
other. 

5 

As appears from Fig 1, the upper space 10 is divided into 
five part spaces 12, 13, 14, 15, 16. This division is made 
by means of two primary wall elements 17 being essentially 
parallel to each other and extending between two respective 

10 separated attachment portions of the inner surface of the 
second wall member 11. Between these two wall elements 17, 
two secondary wail elements 18 being essentially parallel to 
each other extend. Between the two secondary wall elements 
18 and the two primary wall elements 17, the part space 12, 

15 forming a central part space isolated from the other part 
space 13-16, is enclosed. The central part space 12 is 
located above a dome-shaped cover member 19 which may be 
removed and thereby uncover the reactor vessel 6 which in 
turn comprises, at its upper end, a dome-shaped cover member 

2 0 20 which may be removed in order to uncover the interior of 
the reactor vessel 6, The central part space 12 is connected 
to each of the other part spaces 13-16 via a respective 
passage 21, which may comprise an openable door member 22. 

2 5 Furthermore, the nuclear reactor device comprises a traverse 

device 23 which is movable on two rails 24 carried by a 
schematically indicated base 25 attached to the wall element 
11. The traverse device 23 comprises a schematically 
disclosed fuel replacement apparatus and a lifting device 

3 0 26, which is movable along the traverse device 23. The cover 

members 19 and 20 are lifted by means of a larger, not 
disclosed reactor building traverse device and are 
positioned in the reactor building outside the upper space 
10. Thereafter, internal parts, such as for instance steam 
35 separators, may be lifted out of the reactor vessel 6 and 
positioned in for instance the part space 13. By means of 
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the fuel replacement apparatus and the lifting device 2 6^ 
the fuel rods may thereafter be lifted out of the reactor 6 
and positioned in for instance the part space 14. Thereby, 
the door member 22, separating the part space 14 from the 
5 central part space 12, has been removed by means of the fuel 
replacement apparatus and the lifting device 26. It is to be 
noted that the part spaces 12-16 fom water-filled pools, 
enabling the performance of said handling of the fuel and 
internal parts in such a manner that these always are 

10 located under water. The passage 21 in the fuel pool, in the 
example disclosed the part space 14, has such a depth that 
the fuel always is located in a radiation-protecting manner 
under the water surface during the passage to and from the 
part space 14. Furthermore, the part space 14 has such a 

15 depth that an upper edge of the fuel which has been placed 
in the part space 14 always is located below the lower edge 
of the passage 21. As a part of the pools 13, 15 and 16, a 
separate emergency cooling pool may be housed, which is 
utilized during cooling of the core in the reactor vessel 

2 0 and/or during cooling of the condensation pool, 

\ 

The first wall member 2, the second wall member 11, the 
intermediate wall 4 and the separating wall 9 as well as a 
bottom wall 27 of the reactor containment 1 are all 

25 manufactured in concrete. The inner surfaces, forming pools 
and thus being subjected to water, are provided with a wall 
coating 21 which is indicated in Fig 2 by means of somewhat 
thicker lines and which may be manufactured in any 
corrosion-resistant material as for instance stainless 

30 steel. 

The first wall member 2 and the second wall member 11 may in 
accordance with the present invention be manufactured by so 
called sliding form casting. It means that a form having an 
35 inner limiting wall and an outer limiting wall slowly is 
moved upwardly from the bottom wall 27 of the reactor 
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containment 1 during a continuous supply of concrete. The 
lifting speed is so slow that the concrete provided inside 
the form has time to solidify during the time period of the 
movement of the sliding form from the position where the 
5 concrete was supplied. In such a manner, the first wall 
member 2 and the second wall member 11 may both be cast at 
one go in one single continuous casting process. In the wall 
members 2, 11, relatively large quantities of reinforcement 
bars, which are not disclosed in Figs 1 and 2, are 

10 contained. The vertical wall coating 28 of the second wall 
member 11 and the reinforcement intended for the second wall 
member 11 may advantageously be produced in advance in 
blocks, which are lifted to a position prior to the 
performance of the casting proper. Furthermore, tightening 

15 members 29 and 30 are provided in the wall members 2, 11 in 
such a manner that they extend essentially vertically along 
and about the upper space 10 and the inner space 3. The 
tightening members 29 and 30 are provided in tubes 31, which 
are cast within the concrete. For each round, two tubes 31 

2 0 are provided, which extend over a respective semiround or a 
pipe extending around the complete round. Likewise, for each 
round tightening members 30 are provided, one in each tube 
31. The tightening members 30 are tightened by means of 
schematically disclosed tightening devices 32 provided 

25 diametrically opposite to each other. The tightening takes 
place after the solidification of the concrete and involves 
a prestressi'ng of the wall elements 2, 11 in such a manner 
that they may resist larger forces. Tightening devices (not 
disclosed) similar to the tightening devices 32 are provided 

30 for the vertical tightening members 29. It is also possible 
to let the tubes 31 form parts of said blocks. 

In order to further simplify the casting process, one may 
let the wall coatings 28 form the inner limiting wall of the 
35 casting form, which means that merely one sliding outer 
limiting wall needs to be provided, at least for the part of 
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the wall members 2, 11 which are provided with wall coatings 
28. 

The disclosed embodiment of the primary wall elements 11, as 
5 horizontal beams, leads to an improved strength of the 
second wall member 11. They will also contribute to the 
support of the forces from the separating wall 9 at an 
overpressure in the reactor containment 1 and in such a 
manner increase the strength of the reactor containment 1. 

10 

The invention is not limited to the embodiments disclosed 
herein but may be varied and modified within the scope of 
the following claims- For instance, it is to be noted that 
the wall elements 17 and 18 may have another extension than 

15 the one disclosed. It is for instance possible to provide a 
circular cylindrical wall element surrounding the dome- 
shaped cover member 19 and to provide radially extending 
wall elements between the wall member 11 and such an inner 
circular cylindrical wall element. The rails of the traverse 

20 device may be provided in another manner, for instance they 
may lie on the upper edge side of the primary wall elements 
17 or be provided as a rail located on the upper edge side 
of the other wall element 11, the movement of the fuel 
replacement apparatus and the lifting device 2 6 being 

25 performed by means of polar co-ordinates. 
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Claims 

1. A nuclear reactor device comprising: 

a reactor containment (1) , formed by a first wall 
5 member (2) defining an inner space (3), 

a reactor vessel (6), housing a reactor core (7) and 
being provided in the inner space (3), and 

an upper space (10) provided above the reactor 
containment (1) and defined by a second wall member (11)/ 
10 characterized in that the first wall member (2) and the 
second wall member (11) have, seen in a horizontal section, 
an essentially identical cross-sectional shape. 

2. A nuclear reactor device according to claim 1, 
15 characterized in that said cross-sectional shape is 

essentially circular cylindrical. 

3. A nuclear reactor device according to claim 2, 
characterized in that the first wall member (2) and the 

20 second wall member (11) are cast in a continuous piece by 
means of sliding form casting. 

4. A nuclear reactor device according to claim 3, 
characterized in that the first wall member (2) and the 

25 second wall (11) are cast in concrete with reinforcement 
members (29, 30) provided in the concrete and comprising 
tightening members (30) arranged to enable a biasing of said 
wall members (2, 11) . 

3 0 5. A nuclear reactor device according to claim 4, 
characterized in that said tightening members (29) extend in 
the second wall member (11) at least in one of the 
directions about the upper space (10) and along the upper 
space (10) . 

35 
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6. A nuclear reactor device according to any one of the 
preceding claims, characterized in that at least the second 
wall member (11) comprises a wall coating (28) provided onto 
the inner side. 

5 

7 . A nuclear reactor device according to any one of the 
preceding claims, characterized in that the upper space (10) 
is divided into part spaces (12 - 16) by means of at least 
one primary wall element (17) extending between two 

10 separated attachment portions of the second wall member 
(11) . 

8. A nuclear reactor device according to claim 1, 
characterized by two primary wall elements (17) separated 

15 from each other and each extending between two separated 
attachment portions of the second wall member (11) . 

9. A nuclear reactor device according to claim 8, 
characterized in that the two primary wall elements (17) are 

20 essentially parallel to each other. 

10. A nuclear reactor device according to any one of claims 
8 and 9, characterized by two secondary wall elements (18) 
which extend between the two primary wall elements (17) and 

2 5 which between themselves and together with the primary wall 
elements (17) form an isolated part space (12) . 

11. A nuclear reactor device according to claim 10, 
characterized in that the isolated part space (12) is 

30 located above a cover device (19) of a separating wall (9) 
separating the upper space (10) from the inner space (3) . 

12. A nuclear reactor device according to any one of the 
preceding claims, characterized by door members (22) 

35 arranged to provide a passage (21) between at least two of 
said part spaces (12 - 16) . 
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13. A method of constructing a nuclear reactor device, 
comprising the steps of: 

- casting a first wall member defining an inner space of the 
5 reactor containment, and 

- providing a second wall member defining an upper space 
above the reactor containment, characterized in that the 
first wall member and the second wall member are cast by 
means of a sliding form being lifted upwardly during the 

10 course of the casting process. 

14 . A method according to claim 13, characterized in that 
the casting of the second wall member is preceded by the 
lifting to a position of prepared blocks comprising 

15 reinforcement members and an inner wall coating. 

15 . A method according to claim 14 , characterized in that 
the during the course of the casting process tightening 
members are provided in said wall member in such a manner 

20 that they extend in at least one of the directions about 
said spaces and along said spaces, and that the tightening 
members after the casting process are tightened to prestress 
said wall member. 

2 5 16. A method according to claim 15, characterized in that 

the tightening members are provided in tubes provided in 
said wall member. 

17. A method according to claim 16, characterized in that 

3 0 after or in connection with said tightening concrete is 

injected into said tubes. 
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/abstract 

The invention refers to a nuclear reactor device and a 
method of constructing a nuclear reactor device. The device 
5 comprises a reactor containment (1), formed by a first wall 
member (2) defining an inner space (3), and a reactor vessel 
(6), housing a reactor core (7) and being provided in the 
inner space (3) . Furthermore, the device comprises an upper 
space (10) provided above the reactor containment (1) and 
10 defined by a second wall member (11) . The first wall member 
(2) and the second wall member (11) have, seen in a 
horizontal section, an essentially identical cross-sectional 
shape . 

15 



(Fig 2) 



